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Stable conditions prevail in the atmospheric boundary layer over the continental land
and ice regions during night, and may occur during the whole day in wintertime. It
appears that much of the warming predicted by climate models occurs during such
stable atmospheric conditions. Consequently the representation of the stable atmo-
spheric boundary layer (SBL) is very relevant for proper modelling of regional and
global climates. At the same time it is realized that the current parameterisation of the
SBL is still rather poor, and that progress has been slow. Unfortunately regional and
global climate models show great sensitivity to the model formulation of mixing in
stratified conditions. It also appears that the diurnal temperature range is often under-
estimated. These results are to a large extent influenced by the boundary layer scheme
in stable conditions though other atmospheric processes (like clouds and radiation)
and land surface processes obviously also play a role.
Recently an inter-comparison of boundary-layer schemes for stable conditions was
made within the GEWEX Atmospheric Boundary Layer Study (‘GABLS’). This
GEWEX project aims to improve the understanding and the representation of the at-
mospheric boundary layer in regional and large-scale climate models. A rather simple
1
case was selected as a benchmark to review the state of the art and to compare the
skills of single column (1D) models and Large-Eddy Simulation models. As such
the stable boundary layer is driven by an imposed, uniform geostrophic wind, with a
specified surface-cooling rate over (homogeneous) ice. It turns out that with the same
initial conditions and model forcings, the models indicate a large range of results for
the mean temperature and wind profiles. The variable results achieved are strongly
related to the details of the boundary-layer mixing schemes. Typically the models in
use at operational weather forecast and climate centres allow for enhanced mixing re-
sulting in too deep boundary layers, while the research models show less mixing in
more in agreement with the ‘Large Eddy Simulation’ results for this case.
Because of the enhanced mixing in weather and climate models, these models tend to
show a too strong surface drag, too deep boundary layers, and an underestimation of
the wind turning in the lower atmosphere. At the other hand, by decreasing the mixing
and surface drag, a direct impact on the atmospheric dynamics (‘Ekman pumping’) is
noted. Consequently, cyclones may become too active, corresponding in too high ex-
tremes for wind and precipitation, et cetera. When the models with enhanced mixing
are coupled to a surface energy balance, they also produce too high surface tempera-
tures.
Given the GABLS findings, there is a clear need for a better understanding and a more
general description of the atmospheric boundary layer under stably stratified condi-
tions in atmospheric models for weather and climate. In the presentation an overview
of the main findings as well as future directions for GABLS will be given.
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